Riemann surface of genus 4 are studied, using theta function techniques.
1. Let (5, T, A) be a hyperelliptic Riemann surface of genus 4 with a canonical homology basis. Then S has a representation as a two-sheeted cover of the sphere with ten branch points. We can arrange for the surface to have branch points over 0,1, «>, 1/Xj, 1/X 2 > * * " > IA7» where its real branch points other than 0 and 1 (if any) are all greater than 1 and in ascending order (see [2] ). We obtain a concrete representation of (S, T, A) which we henceforth assume is that illustrated in Figure 1 . For all introductory material we refer the reader to [1] , [2] and [3] . There are, for (S, I\ A), precisely ten even theta functions which vanish at the origin (see [1] ). We will insist in our degeneration process that these even theta functions remain zero at 0, thus insuring that the surface remains hyperelliptic. 2. Let (7r /7 ) be a period matrix in© 4 , which is, therefore, not equivalent to a diagonal matrix. For each degeneration we shall assume that we vary (if necessary) a sufficient number of the periods so that the surface remains hyperelliptic, while certain sets of the periods are allowed to tend to zero. We also assume that the limiting blocks of periods which remain are not equivalent to diagonal matrices and belong to hyperelliptic Riemann surfaces and that during the degeneration we are at no time at a matrix which is equivalent to a diagonal one.
We describe by means of a definition a number of degenerations of (5, r, A) with period matrix (TT^) where the appropriate degenerating periods are assumed sufficiently near zero and the seven moveable branch points are all far from the interval [0, 1]. DEFINITION n^, i = 1, 2, ƒ = 3, 4 , tend to zero. We obtain in the limit two blocks, ("" M and ( n ™ M. We associate S 6 with (7r 44 ) and S 1 of genus 3 with the 3 x 3 block. Henceforth, in referring to S l9 etc., the words "a suitable two-sheeted representation of' will be understood but omitted.
(a) Let
We have the following theorems, whose parts correspond to the various parts of Definition 1. 
